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Equinox

lOISE GRADZ 2.5%
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SKY~TIAVE RECEPTION

Quarter<Ilave Groundzd Vortical overs
“Good" eaxrth
W"Poor" earth

Helf<Tave Groundzd Vertical (Fed from center
of antenna) ovors

tGQood% earth

“Poor® earth

Halg-TTave Groundzd Vertical (Fcd froa end of

entenma, rodiotion resistance asoumsd 5000 alma) overs
Qoud" earth
®wPoor® earth

15! Vertical Thip ovors
“Good"ecarth
%Poor® earth

50" Inverted "L" overs
“Qgod" earth
Poor* earth

Hal £-TTavo Hordcontal (Quartor wavolength high) overs
"Qood" earth
"Poor® earth

Hnlf<tave Horizontal (10' high) overs
"Good" corth
"Poor® earth

Half<tfavo Horizoatal (30' high) overs
“Good" earth
"Poor® earth

Half-Tavae Horizontal (60' high) overs
"Good" earth
"Poor" earth

Rhombic Type A" overs
"Good" earth
“Poor® earth

Rhombic Type "B® overs
"Good" earth
“Poor® earth

Rheabic Type "C" overs
"Qood" earth
"Poor" earth
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Minimn Boouircd Flold Intcasitios Loz Tntclligiblo Reecphion of
Rediotolophicay 4n Proccaco of Atmospheric or Rseoiving lloico

1

I  Parposo

. . .-
Yoo ey ’

a. Thio rcpord chooo tho minimm roquired streasth for intolliciblo
reecption of radiotolcphonye Curvca aro glven forr both atzesplorle and ressivey
noico. g )

.
.

b, In ordor for tho co——miccticn to Lo inbllicibls, tho olendl
at tha reeoiver st oversida tho nedco prcocat ia tho sceolving oyotcl. Tha
total nolpo in o voeoiving oyctca io tubo nolco, thcronl neico produccd acrecs

rooistancso, thor—al noiso producc
that 4o indaccd into the cntenad.

canoyonce offccts eon
gtroagth at tha roccivor
reeoiver output will be cufficicat

d in tho catcmn clveedd, &ad csbermal Hofcd
Tn tho cnco of fHctuntien of noices, tha

bo cxpresccd in sigaal-te-noico ratieoe The oigmel ¢ ¢
ust bo cach that

tha sifacl-te=noico ratio ot tha -
for intellipgible rcecption. Tho dloturb-

ing cffccta of nolco dzpend vpea tho inteasity of nolco at tho rcceiver, the

roceiving antcnna, tho rceoivor

charactoristics, cnd the olleomable cutpub

oignal-to=noica ratlio.

¢ce Tho genoral noico conditions at the recolver ecn b2 eccounted
for by the curvos of thio rcpords Lom=codl nolcco, such oo proguced by clect-
ricol cpparatus, ave not accounted fore Thoco noicos dopcad unea speelal |
clrcenotancas and usually eon bo gReatly cinimiccd or oliminoteds T3 atnos-
phoric noice curves corrocpoad $o averesd neiso conditions. Tha offcets of
local timndorstoms aro not includsde Procipitotion static whdch arices froa
tho intorcetion of tho rccodving ontomna ond cwed, rain, o dust, is not ’
egcovnted for altheugh it cay ot ticco bo tho larppcost cxbornal nolco sourcOs
Ficuwo S8 shons tho minirun rcunired incidcab £icld imtcncity for e intole
14ciblo reecptica of doublo oidoboad radiotolcpheny in tho preocncd of cocale
moico (noico £roa intorcollar £paco)e

II  Atoeophcric Hoise '

a. Uznourescnts havo bocn mods of atnospherdc noisc at a number of
locations throughout the corld at ¢iffercnt parieds of ticde. Although the
p-courcscnts ccanot ba called colote, thoy inéicate the ¢iffarcnca betuwsen
noico at vovious locations, voricus fracucncics, and dlffercat hours of the '
day. Voriations in noico intcnoltios frea day-te=doy ot a particular hour £all
rolatively clogse to the scasonnl radicn valuve. Tho seasonal viriations differ
with recoiver locations end voristions with the 11 ycar suncpot cycla ard not
vory woll dofincds Even though tho origin of atacspheric noisa i3 not com= °
plotcly undorstood, it is generally kmomn that the maiority of atnospherie’ ™
noieo with the cxcoption of tho precipitation static is dus to atezocphorie
gtormse. Tho noigo lovel at 2 particular location is due to tho contributions
of both local and distant sources. It has becn shorn that on an average dur-
ing a local thundorstorm, the noisa levol is about 10 decibols higher then ths
avorage noise for tho samo poricd. From the above, 1t can ba scen that ths
at—ocphoric noise lovel is directly relatcd with weather conditions. The
pooition of the equatorial weather front greatly effocts the atmospheric noise

1
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&t 01 locoticmo. Tido fyoad varlcs in peolticn frea daye=t=dny dn ifio general
docadldan, Covwins soncendlly newth with tho bwile o ¢ogrea of cetivity vorico
£ Sird So $4A00 cd £ren plocs to pleco, bolnn ouch preatcs over Mead thon
6%Cy Co0e  Fim—dorctero aro proccad for chout B0 of thio day ot lesations in
thcoo couatericl balto. It 1o cofdmatcd that thero ero sboct 2,000 thuilsoe
gterma in presrcco ot cach inotend threuchcut {ho world. Tho thuadsrotern
cotvity in thoco cfrateriold toathor bolis, noktbly tha Brod Indico, Cauntorial
Afvien, Dointerdnd Seuth Arcrlca, cnd Watyal Azcwiea, cppoar to ko tha principal
ceumeo f£or long cictonen atmecyiric ncioce Stera cstdvity do lesatcd ower
fmenicnd 320d tacsza Caring €13 deccdl Swa® C30CChe  EhRCIICYoFSI 0T £OTO
cativo ovor lood ond vousdly cocer ab howrs f£ren 1200 to 1700 locndl timde
Trudorstawm cotividy ovor goa geacrally occurs ob nicad cad con laot for moro
thon o daye

be Afmecphzric noice £rex leeal ocureco chows dicarcto crashos
sirdlne $o dradco polca vailo leng distoned atmecrucrde nolcd ceasists of ropid
cund irrcoder £lngtustiens with o frcyucncy of 10 ¢o 20 Lkilesycleo por cocond
ead o ¢xr3cd rovo trodn of escillotionse Fho culiud rocpeacs in a resciver is
omrerii=toly prezortioncl to the scuaro reot of $ho rcaeiver bond width and,
¢, conmedostco fluctuabion modoc. The coplituds of licitning dloturboncas
vorico eopronirntcly daverccly with tha frcqucacy corarcd crd is prepasctcd in
0l céizcetioas Loth far gromd end sky-toveds [lolco prezonation £ollous normal
prezecabdicn loto ead when conditiono aro cultchlo, raltinlo irjulccs arg ro-
coived with on dnescoco 4n tho roieo £lcold ab tho pecoiving locatione Tha
poagurcosats chea ¢t tho goeral noico £icld 3g grcator ob nicht thon durdng
tho day fo fxocccaclios bottoon L ond § mesdeyeles pow cocend dao o i lavpo
doytico choosptica of thoso £roquoncico. A% frcgecndics botnoon 10 crd 15 mage-
oyeles por £oead, thoro Lo 13tRle cifforcaes baduooa doy cad nighd volueos
During tho doy tho chocrptica 3o preoccat, Lt tho denecalicro cupdests thees
frcoicnoies coro cffcctivalys Tho meacurcmoats chow thad, in gomosal, the noliso
lovel 3o greater in the ew—ortice, tho dlfforcnces varying botweoa S and 20
éscibals Gopanding upen tho frcauongy and locatien.

cs Tho Gtoocphorle nolso curves aro ércra for averess coaditdons for
vaydous acice grocso (Eoozecnidienl locnvicas with tho ¢oa nolsa conditions)e
Tho rolaticachin batooca meics o vordious locctions is doderminsd £ran Coasure-
£t ond cotdrates of wocthor conditicns fraa motcerclezical datas Tho curves
do not ccoount £oir cxbresa noico coaditions, such &8 a thundzrotora, within
a £cu miles £ the recciving location. Ficurco 1 throesh L oo wordd noice
contour rons o cach of four thrco<coath poricds. Tho noico contours ars
m-bored foea 1 thoouch 5 according to tho rolativo noise lovel, with number
S indicating Shio hichoot noico loval,end mu=hor 1 the lotoote Tz principal
contors of timmdorclor ccbivity ocour in arcas marked b or mors. In qreas
cosized 1 ond 2, tho nolco is coinly duo to that propagatéd frea tho principal
noise centors sineo local thundorotornis are infrocuent.

d. Fiparco 5 throuch 23 aro plota of tha rcguired incideat field
intcaoity for vorious nolpo gradeo egainot froquencles at oix difforent hours
of tho day; 06D, O4, 03, 22, 15, eud 20 houra loccl timo. Duo to the offcct of
tho cun cn noice propagation, ccparato noico curves have bzen érom for summer,
winter, end coulnex for tha nolca grados vhich occur at high latitudo. Equinox
curves are used throughout tha year at latitudas loss than 30 degres.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/01/31 : CIA-RDP81-01043R002900240004-6




Declassified in Part - Sanitized Copy Approved for Release

- . N

<

. " 1]
. . . . - . . PR ';“}.. o o
S : . R T U S e snoefirk o, L Bare b T,
alysenmre sy il T RaRT o) I CC Ik A 2 0 (9 JCOUTCIET, WX 28 wu!,moq-a,-- A et , s TN
e agth MG R TR R TS AL N
— > g K Xy . . e e T R i ER
SRR TS PPIE S 4 ‘(;\»5:-n".,-r_.f.'..-_.ﬂ_-}a._,.’-l' RERCE .

AN o ¥ puny PR

s

o. The atmocphoric nolco curves avg ¢ocrn for the hourly medleon vole
ues rcouired fop intellipiblo rcecpdion for 903 of tho dayo of o7 gradd, Qozblo
aid-bend radiotclcghaay for 8 total rccoivor boud width of 6 kilocycleos Tha
curves voro obtaincd £rea c~aourcd noice veltageo whicis woEd convorscd into

. dnoid-at £icld otrcagths oftcr incrcasing thza 4o cdjust fov tha reguired cutzab
sicnd=to=noleo vatio end for doy-to=day varictions in both clyy=<uvo fiold .
intcasitico end ot—ecphordo noicce Tio rooourcd voltaces cerrcpead 4o tho
hourly odicn of tho averagd atrocpherdc nulco voltayzes &8 rocowdad on tho loag
4" 3 conctand recordar. Tio reondscd sipnol=to-adito ratio w2g obtsincd fikn
scacures ~30 taken to dotorndno o requircd corwicp=to=Cverclo &L :ophcTic
rolto rokio for o0} intolligivdlity of condcacso por ldleeyalo bond widthe Sinco
bash avorcso £ad roo% moca LRti0 fsctuation Roics voltorlsa ord properiionnl
%o %k bond wicth, tho moasurccats e bo vccd for cny boad width providsd
the noico geacrated in tho rcociving ect 18 c=oll cozparcd to tho cotoranl
poico. Tho ratio uscd w28 13.8 dsaibols for a 6 ldlacyclo bond widthe T
hourly rcdien clye=tove fcd intcaoity that io cxeccdsd for 807} of tha dayo
brs bocn chom to bo 6 dreibols bolew the seathly msdicn of tho. hourly rodica
wlucose Tho Reourly ccdicn noico fi01d intcacity 3o lces for 205} of tho €ay
then o volvo 10 dcoedbols grcotor than tho gcasanal modion of tho hourly cocdien
neoico sntcnoitico. Sinco both oieral cand moico very im noswal dgigtwibuticao,
ths oirpnl-te-noice rotlo oo bo otatcd o vory oo the reat o of tho equoras
of tho noico and sipncl variotioas. Ths recuired minirno £io0ld intensitico in
tho picccaco of atcosnhoric noico woro, thuo, obtaincd £fran r2egurcd averasd
noleo volbazes roferred Lo tho reeoivor input baecd ea o 6 kileoyclo bend width
hich wore coavertod to the rcauired hourly codéica sinal voltary aczics tha
soccdvor dnnat for dntellisible reecpblen Tor 907 of tho dayo by cdding 1348
d-cibolo, tho roouizcd nen-foding corrica=to-noico ratdo for SO, iatolligibllity
for lou grado doublo oidobond reclotolcpheny oad 1146 doeibolo, tho foading
foctor to coaverd the meocurc=iats to & 00g} of the dnye baolo. Thio roquircd
irsut oipgnol to the rocclves vao thea coavertod into tho rcoutrcd incidznt £icld
intcnsity by using ground plenc offoctiva haighto of the wvortical noloo moacur=
ing catcanes. The folloming equaticn indicatcs how tho atcocphoric nolco curvos
wora obtainods

B, = KB
Y

vhere Bp 1is the requirod £10ld intensity in microvolts por moter

48 the exporimentally obtainad corrier-to-averago noise rauio
for the desired grads of cozmunication per kilocyclo band width

48 the measurcd averags receivod nolse voltage roferred to “he
-antenna te

18 tho antenna effoctive haight in noters

is the offective receiver band width in kilocycles
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£, Tho stcoophoric nolco curvesd oot bo gipcctly uccd o dzoming
tho pecaircd inoldcad o) obecagth wnloos tho reccivipng cuteeEd cifcetivo
hodristo foz tolh tho pirpnl cnd nolco &89 Qliln. Ticurcs by thretCa g5 ¢€ 4o
reacsd Civo dloomninatica caind for voslcan cemtA Pceciving CRuCinsd  Sontatote S sm §
cidincstlonnd nsdcde Tho cabtcoctica o2 o dcepininatica Cxén £700 o i
31 peapincd incddosh £icld intcnolty in Sho pEcceied of o=z ouovle nelcd
givco tho roqudzcd cleadl ctrcacth fop Bho postically roooiving Loicma wcsde

IIT Docolving Sct Betco

0. Tho oImCyencs valua of noico pororatcd ina pescivor £28 40 dndi-
eatod in rindrn pegrivcd sneident £icld intcasily OWFWEd, Elgagco 2l thmery
85, Zhoco GusEveo chrea tho ineidat 1014 izhcnsity ob veslend coco s e
ground plono ob €2 eeaciving datcnma thot wild pRoczso O cogficdonh oige)
acroas tho catcd iroub to overwldd 8 cgfcota of scecivey Beicd. Zz0 Coyetom
d-y vorloticas in clgcavo £leld intcmoitdios hovo BCI snadrssd o cxmvcrd
%0 £C3 of tho doyo tocio. It heo boca cacricoatelly e dhot opprendrntily
2 rierovoldo exo poavircd oorelo ¢ho dmmad of oveEcy) oy rozcivezo of 6 o=
eyelos bond width to predzed $05 4ntollASbility of 3057 colitds modRated
seddchalophcay tam cch nolco aleao procaces o GiotErhonede G0 8VCITSD
poanivor driud moostoaed o acce—=d tencd ozte In 2 s vle cuteany colculce
tieao, o G2 0 100 o' irpcioned ratcdng trancfosts? 48 coce—2d o Bo G
pecied bokuosa o matcand ord Sho vroaoiver wth 2 rieroTolts boing roosiscd
ecvoss tho 100 ¢ goccdsor imput 08dd. Ppanmiscica lino &2d patching 4rcd-
enea loccco kavo boca poolocsed in ti0 ouIves. T¢ thoco 2acoe3 oso lmem, WKy
com bo ogdzd to tho roquincd £icld intcaoity Gurvcd. &R0 £5% noico GIFRCO BRovd
booa caloulated by 2 cqntion baccd 62 o redpzcclty theri, 8o £ollGoor

to o &
g s 2bf EdBd P 540 produco 2 miovovadto cezoecs By
Jia ¥ By '

vaoro R, i tho catcana sadiation peoistancd

Ry is tho catcama loos reslsctancs

410 tho anbcann locd rooicteoncd

41 tho thoorotical invorao fic1d intcasity in millivolts por
pator  prodacod by entcand ot ono milo in dosircd discotica when
gead oo o troncsitting cntennn, with ono I31lomatt ¢xlivored to
gntcnna, acouning £ovo for the tntcmma 1008 rcoiotoncde

4g tho froquency in mczacycled per sccond

43 the roquircd incident field intcaoity in ricrovelts por motur

48 a fector walch coocounts for variaticno in the incicdmt ficld
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